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(54) METHOD AND DEVICE FOR RECORDING OPTICAL INFORMATION TO OPTICAL DISK 

(57)Abstract: 

PURPOSE: To improve the difference in recording 
characteristics of a disk in a CAV due to the difference 
in linear velocity on the inner and outer circumferences 
by modulating and recording a laser output after an input 
waveform is corrected in accordance with the zone 
whereon a laser spot exists, and also changing over the 
waveform correction. 

CONSTITUTION: An optical disk 51 is mounted on a 
spindle motor 52 and rotated at a constant speed. By an 
optical head provided with a semiconductor laser as the 
light source, a laser spot is formed on the optical disk 51 
by a collimator lens, objective lens, etc. The 
semiconductor laser is driven by a driving circuit 54, and 
when the signal is recorded, the input signal is inputted 
to the laser driving circuit 54 after its waveform is 
corrected by either a waveform correcting circuit A55 or 
B56. In the case of recording the signal, the disk 51 is 
irradiated with the laser spot first, then an address signal 
arranged beforehand on a signal track is read by an 

address reproducing circuit 57, and a waveform correcting means is selected by a switch 59 to 
changeover the waveform correction in accordance with the zone whereon the spot exists. 
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CLAIMS 



[Claim(s)] 

[Claim l] The recording layer which changes with the exposures of a laser beam etc. 
between detectable conditions optically is prepared. And it is the record approach of the 
optical information on the optical disk which has the zone divided into the concentric 
circular plurality from which a thin film configuration differs in radial [ of a disk ]. The 
record approach of the optical information characterized by modulating and recording a 
laser output after amending the input wave recorded to the wave which was able to be 
decided beforehand, and changing the record amendment approach by said zone when 
forming a record mark and recording information on said optical disk. 
[Claim 2] The record approach of the optical information according to claim 1 which 
carries out [ that the configuration of a record pulse train changes with said zones 
where thin film configurations differ when it constitutes the record wave for forming 
one record mark when changing record mark length and record mark spacing and 
recording digital information with the edge location of a record mark from a record 
pulse train which consists of two or more pulses, and ] as the description. 
[Claim 3] A record pulse train is the record approach of the optical information 
according to claim 2 characterized by consisting of a broad top pulse and a consecutive 
short pulse train, and changing both top pulse width, or both [ one side or ] in a 
consecutive short pulse train by said zone. 

[Claim 4] The record approach of the optical information according to claim 3 
characterized by the periphery zone of a disk making (pulse width of consecutive short 
pulse width / head) larger than an inner circumference zone in two or more pulses of a 
record wave. 

[Claim 5] A record pulse train is the record approach of the optical information 
according to claim 2 characterized by consisting of a broad top pulse and a consecutive 
short pulse train, and the width of face of the last edge pulse of a consecutive short pulse 
train changing with said zones. 

[Claim 6] It is the record approach of the optical information according to claim 1 
characterized by having two or more concentric circular zones where said optical disk 
carries out a laminating to the order of the 1st dielectric layer, a recording layer, and the 
2nd dielectric layer at least on a substrate, and said recording layer consists of a phase 
change record ingredient which causes a phase change reversibly between an 
amorphous phase and a crystal phase by the exposure of a laser beam etc., and thin film 



configurations differ in radial [ of a disk 1. 

[Claim 7] The record approach of the optical information according to claim 1 
characterized by the number of two or more zones on the concentric circle from which a 
thin film configuration differs in radial [ of said optical disk ] being two. 
[Claim 8] An optical disk according to claim 1 and the optical system for irradiating the 
light beam generated from the light source on said optical disk, A means to install said 
optical disk and to rotate, and a migration means to move the light beam which 
irradiated on said optical disk in the direction perpendicular to the direction of a truck, 
The tracking control means which controls said migration means so that the light beam 
which irradiated on said optical disk scans a recording track top, A means to detect 
which zone of two or more of said zones the current recording track which the light 
beam which irradiated on said optical disk is scanning is, Two or more wave 
amendment means for carrying out wave amendment of the pulse shape of the input 
signal of the record pulse train which consists of two or more pulses for forming one 
record mark on said optical disk, The optical information recording device characterized 
by having a means to make carry out laser light modulation of said record pulse train by 
the pulse train outputted from the means which switches said wave amendment means 
according to said detected zone, and said wave amendment means, and to record a 
signal. 

[Claim 9] The optical information recording device according to claim 8 characterized by 
the rotational frequency of an optical disk being fixed. 

[Claim 10] The record approach of the optical information according to claim 1 
characterized by the periphery zone of a disk lengthening record wave-copy level die 
length for forming the record mark of the same die length when changing record mark 
length and record mark spacing and recording digital information with the edge 
location of a record mark. 

[Claim 11] The recording layer which changes with the exposures of a laser beam etc. 
between detectable conditions optically is prepared. And it is the record approach of the 
optical information on the optical disk which has the zone divided into the concentric 
circular plurality from which a thin film configuration differs in radial [ of a disk ]. 
When forming a record mark and recording information on said optical disk, a laser 
output is modulated and recorded after amending the input wave recorded to the wave 
which was able to be decided beforehand. And the record approach of the optical 
information characterized by changing the record amendment approach with the 
relative velocity of a laser spot and a disk. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the record approach of the optical disk 
which uses optical means, such as a laser beam, records information on a high speed 
and high density, and is played, and its recording device. 
[0002] 

[Description of the Prior Art] The technique of performing playback or record of 
high-density information using a laser beam is well-known, and is mainly put in 
practical use as an optical disk. 

[0003] An optical disk can be divided roughly into the mold only for playbacks, a 
postscript mold, and an erasable type. The postscript mold as a compact disk or a laser 
disc and the erasable type are put in practical use for the mold only for playbacks as a 
text file, a data file, etc. There are mainly optical MAG and a phase change mold in an 
erasable optical disk. As for a phase-change optical disk, a recording layer uses causing 
a change of state reversibly between crystals (or between the crystals of further 
different structure from a crystal) by the exposure of a laser beam, as it is amorphous. 
This detects that record by any one changing with laser beam exposures at least among 
the refractive index of a thin film, or an extinction coefficient, the amplitude of the 
transmitted light or the reflected light changes in this part, and the amount of 
transmitted lights or the amount of reflected lights which results in a detection system 
as a result changes, and reproduces a signal. As an ingredient which causes a change of 
state between crystals as it is amorphous, alloys, such as Te, Se, In, and Sb, are mainly 
used. 

[0004] 1 beam over- writing can be used for rewriting of a record mark in a phase change 
optical disk. By modulating laser power between a recording level and elimination level 
with a record signal as 1 beam over writing, and irradiating on a signal track, it is the 
approach of recording a new signal, eliminating the old signal already recorded, or [ that 
the original condition of the field irradiated by the recording level is amorphous ] •* or 
[ crystal ] - irrespective of - an over- write [ since it is cooled after melting, it becomes 
amorphous, in order to carry out the temperature up of the field irradiated on 
elimination level beyond crystallization temperature, it crystalizes irrespective of the 
original condition, and / a new signal ]. 

[0005] Moreover, the record approach which constitutes the record wave for forming one 



record mark from a record pulse train which consists of two or more pulses (following 
multi-pulse record) is proposed (for example, Japanese Patent Application No. No. 
323369 [ one to ]). 

[0006] By the way, in the record regenerative apparatus of an optical disk, the rotary 
system of an optical disk is divided roughly and there are two. They are the approach 
(henceforth, CLV) of rotating a disk so that linear velocity may become the same by the 
inside-and-outside periphery of a disk, and a method (henceforth, CAV) of rotating a 
disk with a fixed angular velocity. For example, since changing a disk engine speed 
takes time amount when high speed access is needed like the data file used for the 
external memory for computers etc., CAV is used, and the linear velocity of the hoop 
direction of a disk becomes it is quick and slow on a periphery in this case at inner 
circumference. 
[0007] 

[Problem(s) to be Solved by the Invention] In order to acquire good record reproducing 
characteristics in the optical disk using a rewritable phase change ingredient when 
irradiating light with semiconductor laser with an optical disk unit and producing 
physical condition change for example, it is indispensable for it to be stabilized and to 
form an amorphous record mark and to realize sufficient rate of elimination. However, 
in CAV mode, on a periphery with a large linear velocity, the decline in the rate of 
elimination started, the record mark of sufficient magnitude could not be formed or 
there was a case where mark distortion arose in inner circumference with a conversely 
small linear velocity. The field by which melting was carried out since it becomes 
inadequate crystallizing this, it was erased and produced the remainder since the time 
amount to which a laser spot passes one on a signal track becomes short like a periphery, 
and pass time became conversely long as for inner circumference is because it 
re crystallizes since the cooling rate is small, and it is not fully made amorphous. It 
erased the account of a top, and both the remainder, mark distortion, etc. became 
distortion of a playback wave, and a noise, and caused a playback jitter. As an approach 
of solving this trouble, we propose the disk which prepared the zone where the thin film 
configurations in radial [, such as performing thick-filnvizing of the reflecting layer in 
an inner circumference zone, thin -filmizing of a recording layer, and thin filnvization of 
a reflecting layer side dielectric layer from the periphery zone which makes a 
crystallization rate quicker than inner circumference in a periphery zone, ] differ. 
However, in order to plan expansion and stability of the margin of record playback more, 
it is necessary to aim at the further playback jitter fall. 

[0008] This invention solves the above-mentioned trouble and it aims at offering the 



record approach of realizing it being stabilized and forming an amorphous record mark 

on the whole insideandoutside periphery surface of a disk in CAV mode. 

[0009] 

[Means for Solving the Problem] In two or more zones where disk radial thin film 
configurations differ, the record approach of this invention for attaining the 
above-mentioned purpose modulates and records a laser output, after amending the 
input wave recorded to the wave which was able to be decided beforehand. 
[00 10] Moreover, as equipment which realizes said record approach, it detects in which 
zone a laser spot is located, and the recording device which switches said record wave 
amendment according to a zone is proposed. 
[0011] 

[Function] By optimizing a record wave according to a zone, little record of mark 

distortion is attained from inner circumference to a periphery. 

[0012] 

[Example] Hereafter, this invention is explained using a drawing. 

[0013] First, the concrete configuration of a record wave adopted by this example is 
shown in drawing 1 . (a) is an example of an input wave of an EFM (Eight to Fourteen 
Modulation) signal. Eight to fourteen modulation modulates data with the combination 
of the signal of nine kinds of die length between 3T and 11T, and T here is a clock, (b) is 
the record wave B in the case of recording the input wave of (a), and deletes 1.5T of head 
parts at a time by each input wave from the input wave of (a), (c) is the record wave C in 
the case of recording the input wave of (a), and deletes 1.75T of head parts at a time by 
each input wave from the input wave of (a), (d) is the multi-pulse record wave D in the 
case of recording the input wave of (a), and both the width of face and spacing of 1.5T 
and a consecutiveness pulse of the width of face of the head pulse in a short pulse train 
are 0.5T. (e) is the record wave E which made head pulse width in a short pulse train 
the same with 1.5T, and made consecutiveness pulse width larger than said record wave 
D with 0.75T. (f) is the record wave F which made only the pulse of the backmost part in 
a consecutiveness pulse train larger than said record wave D with 0.75T. 
[0014] The structure of the disk which was with drawing 2 and was used by this 
example is explained. A dielectric layer, a recording layer, and reflecting layers are 
approaches, such as vacuum deposition or sputtering, and are formed on a transparence 
substrate. On a substrate 2], the 1st dielectric 22, a recording layer 23, the 2nd 
dielectric layer 24, and a reflecting layer 25 are formed one by one. Furthermore, the 
stuck transparent protective layer 26 is formed on it. In addition, although it is 2 zone 
structures of the disk radial inner circumference zone 27 and the periphery zone 28 in 



drawing 2 , an optical disk in case a zone is three or more can also be created. Moreover, 
there is also an optical disk of structure without a reflecting layer 25 or a protective 
layer 26. Incidence of the laser light which performs record and playback is carried out 
from a substrate 21 side. 

[0015] Glass, a quartz, a polycarbonate, or polymethylmethacrylate can be used for the 
quality of the material of a substrate 21. Moreover, a substrate may have the groove 
unevenness for a tracking guide in a front face also with a smooth plate. 
[0016] As a protective layer 26, resin is melted to a solvent, and spreading, the dry thing, 
the thing that pasted up the resin plate with adhesives can be used. 

[0017] The chalcogen alloy which carries out the phase change between amorphous and 
a crystal as a recording layer ingredient used for a recording layer 23 receives, and a 
****** cage, for example, a SbTe system, a GeSbTe system, a GeSbTeSe system, a 
GeSbTePd system, a TeGeSnAu system, an AgSbTe system, a GeTe system, a GaSb 
system, an InSe system, an InSb system, an InSbTe system, an InSbSe system, an 
InSbTeAg system, etc. can be used. 

[0018] When GeSbTe is used as a recording layer ingredient, it is xGeTe+(l*x) 
Sb2Te3+ySb especially. (0< x<=l, y>=0) The thing of the presentation to fulfill is 
suitable as an ingredient of an erasable phase-change optical disk, this - being related 
Japanese journal OBU applied physics 26 (1987) - it is indicated by the 66th page 
(Japanese Journal of Applied Physics, Vol.26 (1987) 61 66) from the 61st page. 
[0019] As dielectric layers 22 and 24, such mixture, such as Si02, SiO, Ti02, MgO, Ta 
205, aluminum203, Ge02, Si3N4, BN, A1N, SiC and ZnS, ZnSe, ZnTe, and PbS, can be 
used. 

[0020] The ingredients which used metallic materials, such as Au, aluminum, Cu, Cr, 
nickel, and Ti, as the principal component as a reflecting layer 25 or such mixture, 
dielectric multilayers with the big reflection factor in further predetermined 
wavelength, etc. can be used. 

[0021] The description of the disk using the record approach of the invention in this 
application is for thin film configurations to differ in the zone of an inside-and*outside 
periphery. For example, it is the disk which made the crystallization rate quicker than 
inner circumference in the periphery zone. When rotating an optical disk in CAV mode, 
on the periphery with a large linear velocity, the record mark of sufficient magnitude 
could not be formed, or the decline in the rate of elimination started, mark distortion 
may arise in inner circumference with a conversely small linear velocity, and it had 
become the cause of a playback jitter. However, when a periphery enlarged the 
crystallization rate of a recording layer, the rate of elimination in an inside*and outside 



periphery was able to be made almost equivalent. In order to have changed the 
crystallization rate, the amount of Sb(s) was changed in the GeSbTe system recording 
layer, or it was possible by adding the 4th element further. For example, xGeTe+(lx) 
Sb2Te3 (0< x<=l) A crystallization rate will become slow if Sb is further added to the 
presentation expressed. Furthermore, even if it adds Ag, Cu, Co, Tl, Pd, Au, Bi, Se, Sn, 
Pt, and nickel in the 3 yuan system of GeSbTe, a crystallization rate is made late. 
Furthermore, thick-filnvizing of a reflecting layer, thinfilmizing of a recording layer, 
and thin filnrization of a reflecting layer side dielectric layer could raise the cooling rate 
of a recording layer, could form the good amorphous mark in inner circumference as a 
result, and that of a jitter were completed small. 

[0022] At the invention in this application, to these disks, in two or more zones, a record 
laser light wave form is amended for the record wave for forming one record mark for 
every zone of the, and mark distortion is characterized by enabling fewer record from 
inner circumference to a periphery by proposing the recording device which switches the 
record wave amendment according to a zone. 

[0023] Hereafter, this invention is further explained to a detail with a concrete example. 
(Example l) every zone of the disk which optimized reflecting layer thickness to CAV 
mode by the inside-and outside periphery — a record wave - the record wave of drawing 
1 - when it changes with B and C, the case where single pulse length is changed is 
explained. The structure of the disk is shown in drawing 7 . The substrate with the 
phi 130mm truck for the signal record made from a polycarbonate was used for the disk 
into which reflecting layer thickness was changed in the insideand-outside periphery 
zone. In this disk, the radius of 22mm or more less than 40mm was made into the inner 
circumference zone, and the radius of 40mm or more 58mm or less was made into the 
periphery zone. The ZnS"Si02 mixing film was formed by 1300A sputtering in thickness 
as the 1st dielectric layer on said substrate. The recording layer presentation was made 
into germanium21.6Sb24.3Te54.l; (2 GeTe+Sb2Te3+0.25Sb), and formed the ZnS Si02 
mixing film for the recording layer 200A in thickness as 250A and the 2nd dielectric 
layer. A reflecting layer is aluminum film first 1250A After forming, only the inner 
circumference section as shown in drawing 3 formed membranes by 750A sputtering in 
aluminum film in the inner circumference section using the mask 31 with which the 
hole has opened. That is, each reflecting layer thickness in a periphery zone and an 
inner circumference zone could be 1250A and 2000A. And the protective layer of a 
polycarbonate was prepared on it. 

[0024] Moreover, what is necessary is to use the mask 31 for inner circumference section 
spatters of drawing 3 , or the mask 41 for periphery section spatters of drawing 4 , and 



just to control and form thickness, when carrying out sputtering of the layer which 
changes thickness in producing the disk into which dielectric thickness and record 
thickness were changed in the inside -and-outside periphery zone. Moreover, what is 
necessary is just to use said masks 31 and 41, also when producing the disk into which 
the recording layer presentation was changed in the insideandoutside periphery zone. 
[0025] The evaluation conditions of the above-mentioned optical disk NA of the objective 
lens of an optical head which the wavelength of laser light uses for 780nm and record 
playback of a recording apparatus 0.55, disk rotational frequency lOOOrpm, Clock T was 
changed and it recorded 100 times by 1 beam over writing so that the shortest mark 
length might always be set to 0.90 micrometers in an EFM signal, and jitter 
value "sigma/Tw (%) of the zero crossing point of 3T regenerative signal was measured in 
radii 23, 30, 37, and 43 and the location of 50 or 57mm. sigma is the standard deviation 
of a jitter and Tw is the window width of a detection system here. Each linear velocity in 
said radius is about 2.4, 3.1, 3.9 and 4.5, and 5.2 or 6.0m/s from an inner circumference 
side. About each disk and each zone, record of a signal set up the power of the median of 
the power margin in which the rate of elimination exceeds 20dB, when the single 
frequency from which record mark length is set to 0.9 micrometers was recorded, and 
the record power with which C/N is saturated, and its signal were eliminated. 
[0026] Here, the optical disk unit of this invention is explained using drawing 5 . An 
optical disk 51 is attached in a spindle motor 52, and is rotating at the fixed rotational 
frequency. The optical head 53 makes semiconductor laser the light source, and forms a 
laser spot on an optical disk with a collimator lens, an objective lens, etc. Although 
semiconductor laser is driven by the laser drive circuit 54, when recording a signal, an 
input signal is inputted into the laser drive circuit 54 after wave amendment is carried 
out by either circuit of the wave amendment circuit A55 and the wave amendment 
circuit B56. 

[0027] When recording a signal, this equipment deciphers the address signal which 
irradiated the laser spot on the optical disk 51 first, and was beforehand prepared in the 
signal track in the address regenerative circuit 57, and chooses a wave amendment 
means with a switch 59. 

[0028] The relation of each radius and jitter by the record wave of ******** i s shown in 
(Table 1). 
[0029] 
[Table 1] 



[0030] Since it is filled with heat in the inner circumference section from (Table l) when 
it is with the record wave B, a good record mark is not formed but the jitter is getting 
very worse. On the other hand, in the periphery section, laser power was proper 
compared with the inner circumference section, and was a jitter value better than the 
inner circumference section. 

[0031] Since a hot saw is also smaller than the case where ** is the record wave B and 
mark distortion is also small in the inner circumference section when it is with the 
record wave C, it is better than the case where a jitter is the record wave B. On the 
other hand, in the periphery section, since laser power runs short and the record mark 
symmetrical with order is not formed from the case of the record wave B, the jitter value 
is getting worse. 

[0032] On the other hand, when the record wave C is used by the inner circumference by 
the invention in this application and the record wave B is used on a periphery, since the 
record wave is improved in each zone as mentioned above, a comparatively good record 
mark can be formed and a jitter value becomes small. 

[0033] Small record of a jitter is attained all over a disk by amending a record wave for 
every zone as mentioned above. 

[0034] In addition, although two wave amendment circuits were used as a wave 
amendment means in this example, two or more amendment means of a further 
different class may be used. 

[0035] (Example 2) The case where the head pulse width of the record wave D of 
drawing 1 is changed is explained the whole zone of the disk which optimized reflecting 
layer thickness to CAV mode by the inside-and outside periphery. 

[0036] The disk used the same thing as an example 1. The record wave used by this 
example is the following two kinds. That is, only when the record wave D of drawing 1 
and record mark spacing (an input wave is spacing of 0) are 3T, only about the head 
pulse of the multi-pulse for forming the record mark which comes to the degree, 0.25T, it 
deletes, and when record mark spacing is 4T-11T, they are the record wave D and the 
record wave D 2 of being the same. 

[0037] The relation of each radius and jitter by the record wave of ******** i s shown in 
(Table 2). 
[0038] 
[Table 2] 

[0039] When it is with the record wave D from (Table 2), when record mark spacing is 



small, a distortion jitter worsens [ a record mark ] by heat interference from the record 
mark before one in the inner circumference section. On the other hand, in the periphery 
section, laser power is suitable and it becomes a good jitter value from the inner 
circumference section. 

[0040] When it is with the record wave D 2, the heat interference from the record mark 
before one is controlled in the inner circumference section, and since mark distortion is 
also small, a jitter is stopped. On the other hand, in the periphery section, since heat 
interference is small from the first, from the case where it is the record wave D, laser 
power is insufficient, the mark configuration is distorted, and the jitter value is getting 
worse. 

[0041] On the other hand, when the record wave D 2 is used by the inner circumference 
by the invention in this application and the record wave D is used on a periphery, since 
the record wave is the optimal in each zone as mentioned above, a good record mark can 
be formed and a jitter value becomes small. 

[0042] Small record of a jitter is attained all over a disk by amending a record wave for 
every zone as mentioned above. 

[0043] In addition, although two wave amendment circuits were used as a wave 
amendment means in this example, two or more amendment means of a further 
different class may be used. 

[0044] (Example 3) The case where multi-pulse shape is changed is explained the whole 
zone of the disk which optimized the recording layer presentation to CAV mode by the 
inside-and~outside periphery. 

[0045] The creation approach of a disk is the same as an example 1. A recording layer 
presentation is made into germanium22.2Sb22.2Te55.6; (2 GeTe+Sb2Te3) in a periphery 
zone, and is made into germanium21. lSb26.3Te52.6; (2 GeTe+Sb2Te3-K).5Sb) in an 
inner circumference zone, and the thickness of other layers and a presentation are the 
same as an example 1. 

[0046] The relation of each radius and jitter in multi-pulse-shape record of ******** i s 
shown in (Table 3). 
[0047] 
[Table 3] 

[0048] When it is with the record wave D, since laser power is suitable, in the inner 
circumference section, a good jitter is obtained from (Table 3). On the other hand, in the 
periphery section, it becomes the jitter value which distortion that a posterior part is 



thin compared with the anterior part of a mark arises since laser power ran short by the 
short pulse train of consecutiveness of the record wave D, therefore is inferior to the 
inner circumference section for a while. 

[0049] When it is with the record wave E, since it is larger than the case where ** of a 
hot saw is the record wave D, the mark is getting worse than the case where a distortion 
jitter is the record wave D, in the inner circumference section. On the other hand, in the 
periphery section, from the case of the record wave D, lack of laser power is improved, a 
record mark symmetrical with order is formed, and the jitter value is small further. 
[0050] On the other hand, when the record wave D is used by the inner circumference by 
the invention in this application and the record wave E is used on a periphery, since the 
record wave is the optimal in each zone as mentioned above, a good record mark can be 
formed and a jitter value becomes small. 

[0051] Small record of a jitter is attained all over a disk by amending a record wave for 
every zone as mentioned above. 

[0052] In addition, although two wave amendment circuits were used as a wave 
amendment means in this example, two or more amendment means of a further 
different class may be used. 

[0053] In addition, at this example, it is xGeTe+(lx) Sb2Te3+ySb. (y>=0) Although it set 
and only the case of x=2/3 was shown, the jitter value with a multi-pulse better than the 
case where it is the same at an insideand-outside periphery was acquired about the 
recording layer presentation with which x=l/2 are filled because the disk with which the 
periphery zone made the crystallization rate quick also changes multi-pulse shape. 
[0054] (Example 4) The case where a multi-pulse is changed for every zone of the disk 
with which the recording layer filled xGeTe+(l- x ) Sb2Te3+yAg (x=2/3, y>=0), and 
optimized the value of y to CAV mode in the inside-and*outside periphery zone of a disk 
is explained. 

[0055] The creation approach of a disk is the same as an example 1. A recording layer 
presentation is made into germanium22.2Sb22.2Te55.6; (2 GeTe+Sb2Te3) in a periphery 
zone, and is made into germanium21.lSb21.lTe52.6Ag5.2; (2 GeTe+Sb2Te3+0.5Ag) in 
an inner circumference zone, and the thickness of other layers and a presentation are 
the same as an example 1. 

[0056] The relation of each radius and jitter in record with the multi-pulse shape of 
******** is shown in (Table 4). 
[0057] 
[Table 4] 



[0058] When the record wave D is used, the jitter also with the good periphery section is 
obtained from (Table 4). However, when it is with the record wave E, in the periphery 
section, from the case of the record wave D, lack of laser power is improved, a record 
mark symmetrical with order is formed, and the jitter value is small further. On the 
other hand, in the inner circumference section, since a hot saw is also larger than the 
case where ** is the record wave D, the mark is getting [ the distortion jitter ] somewhat 
worse. 

[0059] When the record wave D is used by the inner circumference by the invention in 
this application and the record wave E is used on a periphery, since the record wave is 
the optimal in each zone as mentioned above, a good record mark can be formed and a 
jitter value becomes small. 

[0060] Small record of a jitter is attained all over a disk by amending a record wave for 
every zone as mentioned above. 

[0061] Moreover, also when a periphery zone added more Cu, Co, Tl, Pd, Au, Bi, Se, Sn, 
Pt(s), and nickel to a recording layer other than Ag, the same result as this example was 
obtained. 

[0062] (Example 5) The case where multi-pulse shape is changed the whole zone of the 
disk which optimized the reflective thickness in a periphery zone to CAV mode is 
explained inside. 

[0063] The method of producing a disk is as the example 1 having explained. The 
structure of the disk used by this example is shown in drawing 7 . 2000A and reflecting 
layer thickness in a periphery were made into 1250A for the reflecting layer thickness 
in inner circumference. The recording layer presentation was made into 
germanium21.6Sb24.3Te54.l; (2 GeTe+Sb2Te3+0.25Sb), and the film configuration of 
the layer of thickness and others made it the same as an example 1. 

[0064] The relation of each radius and jitter in record with the multi-pulse shape of 
******** is shown in (Table 5). 
[0065] 
[Table 5] 

[0066] When it is with the record wave D, in the inner circumference section, a good 
jitter is obtained from (Table 5). On the other hand, in the periphery section, it was the 
jitter value which distortion that a posterior part is thin compared with the anterior 
part of a mark arises since laser power ran short by the short pulse train of 



consecutiveness of the record wave D, therefore is inferior to the inner circumference 
section for a while. 

[0067] Since a hot saw is also larger than the case where ** is the record wave D, in the 
inner circumference section when it is with the record wave E, the mark is getting [ the 
distortion jitter ] somewhat worse. On the other hand, in the periphery section, from the 
case of the record wave D, lack of laser power has been improved, the record mark 
symmetrical with order was formed, and the jitter value became small further. 
[0068] On the other hand, when the record wave D is used by the inner circumference by 
the invention in this application and the record wave E is used on a periphery, since the 
record wave is the optimal in each zone as mentioned above, a good record mark can be 
formed and a jitter value becomes small. 

[0069] Small record of a jitter is attained all over a disk by amending a record wave for 
every zone as mentioned above. 

[0070] (Example 6) The case where multi-pulse shape is changed the whole zone of the 
disk which optimized the 2nd dielectric thickness in a periphery zone to CAV mode is 
explained inside. 

[0071] The method of producing a disk is as the example 1 having explained. The 
structure of the disk used by this example is shown in drawing 8 . 170A and 2nd 
dielectric thickness in a periphery were made into 230A for the 2nd dielectric thickness 
in inner circumference. The recording layer presentation was made into 
germanium21.6Sb24.3Te54.1,* (2 GeTe+Sb2Te3+0.25Sb), and the film configuration of 
the layer of thickness and others made it the same as an example 1. 

[0072] The relation of each radius and jitter in record with the multi-pulse shape of 
******** is shown in (Table 6). 
[0073] 
[Table 6] 

[0074] When it is with the record wave D, in the inner circumference section, a good 
jitter is obtained from (Table 6). On the other hand, in the periphery section, it was the 
jitter value which distortion that a posterior part is thin compared with the anterior 
part of a mark arises since laser power ran short by the short pulse train of 
consecutiveness of the record wave D, therefore is inferior to the inner circumference 
section for a while. 

[0075] Since a hot saw is also larger than the case where ** is the record wave D, in the 
inner circumference section when it is with the record wave E, the mark is getting [ the 



distortion jitter ] somewhat worse. On the other hand, in the periphery section, from the 
case of the record wave D, lack of laser power has been improved, the record mark 
symmetrical with order was formed, and the jitter value became small further. 
[0076] On the other hand, when the record wave D is used by the inner circumference by 
the invention in this application and the record wave E is used on a periphery, since the 
record wave is the optimal in each zone as mentioned above, a good record mark can be 
formed and a jitter value becomes small. 

[0077] Small record of a jitter is attained all over a disk by amending a record wave for 
every zone as mentioned above. 

[0078] (Example 7) The case where multi-pulse shape is changed the whole zone of the 
disk which optimized the record thickness in a periphery zone to CAV mode is explained 
inside. 

[0079] The method of producing a disk is as the example 1 having explained. The 
structure of the disk used by this example is shown in drawing 10. 200A and reflecting 
layer thickness in a periphery were made into 300A for the record thickness in inner 
circumference. The recording layer presentation was made into 
germanium21.6Sb24.3Te54.i; (2 GeTe+Sb2Te3+0.25Sb), and the film configuration of 
the layer of thickness and others made it the same as an example 1. 

[0080] The relation of each radius and jitter in record with the multi-pulse shape of 
******** is shown in (Table 7). 
[0081] 
[Table 7] 



[0082] When it is with the record wave D, in the inner circumference section, a good 
jitter is obtained from (Table 7). On the other hand, in the periphery section, it was the 
jitter value which distortion that a posterior part is thin compared with the anterior 
part of a mark arises since laser power ran short by the short pulse train of 
consecutiveness of the record wave D, therefore is inferior to the inner circumference 
section for a while. 

[0083] Since a hot saw is also larger than the case where ** is the record wave D, in the 
inner circumference section when it is with the record wave E, the mark is getting [ the 
distortion jitter ] somewhat worse. On the other hand, in the periphery section, from the 
case of the record wave D, lack of laser power has been improved, the record mark 
symmetrical with order was formed, and the jitter value became small further. 
[0084] On the other hand, when the record wave D is used by the inner circumference by 



the invention in this application and the record wave E is used on a periphery, since the 
record wave is the optimal in each zone as mentioned above, a good record mark can be 
formed and a jitter value becomes small. 

[0085] Small record of a jitter is attained all over a disk by amending a record wave for 
every zone as mentioned above. 

[0086] (Example 8) The case where only the pulse width at the tail end of a 
consecutiveness pulse train is changed is explained the whole zone of the disk which 
optimized reflecting layer thickness to CAV mode by the inside-and-outside periphery. 
[0087] The disk used the same thing as an example 1. The record wave used by this 
example is the record wave D and the record wave E of drawing 1 . 

[0088] The relation of each radius and jitter by the record wave of ******** i s shown in 
(Table 8). 
[0089] 
[Table 8] 

[0090] When it is with the record wave D, in the inner circumference section, a good 
jitter is obtained from (Table 8). On the other hand, in the periphery section, it was the 
jitter value which distortion that a posterior part is thin compared with the anterior 
part of a mark arises since laser power ran short by the short pulse train of 
consecutiveness of the record wave D, therefore is inferior to the inner circumference 
section for a while. 

[0091] Since a hot saw is also larger than the case where ** is the record wave D, in the 
inner circumference section when it is with the record wave F, the mark is getting [ the 
distortion jitter ] somewhat worse. On the other hand, in the periphery section, from the 
case of the record wave D, lack of laser power has been improved, the record mark 
symmetrical with order was formed, and the jitter value became small further. 
[0092] On the other hand, when the record wave D is used by the inner circumference by 
the invention in this application and the record wave F is used on a periphery, since the 
record wave is the optimal in each zone as mentioned above, a good record mark can be 
formed and a jitter value becomes small. 

[0093] Small record of a jitter is attained all over a disk by amending a record wave for 
every zone as mentioned above. 

[0094] In addition, although two wave amendment circuits were used as a wave 
amendment means in this example, two or more amendment means of a further 
different class may be used. 



[0095] 

[Effect of the Invention] As mentioned above, also by changing a multi-pulse record 
wave for every zone, mark distortion can be controlled and a good playback jitter 
property is acquired. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] (a) is drawing of a digital signal wave to record. 

(b) is drawing of the single pulse record wave B. 

(c) is drawing of the single pulse record wave C. 

(d) is drawing of the multi-pulse record wave D. 

(e) is drawing of the multi-pulse record wave E. 
(0 is drawing of the multi-pulse record wave F. 

[Drawing 2] Structural drawing of the typical optical disk of this invention 

[Drawing 3] Drawing of the manufacturing installation of the optical disk of this 

invention 

[Drawing 4] Drawing of the manufacturing installation of the optical disk of this 
invention 

[Drawing 5] The explanatory view of the recording device of this invention 
[Drawing 6] Structural drawing of the optical disk in the 1st example of this invention 
[Drawing 7] Structural drawing of the optical disk in the 3rd example of this invention 
[Drawing 8] Structural drawing of the optical disk in the 4th example of this invention 
[Drawing 9] Structural drawing of the optical disk in the 5th example of this invention 
[Description of Notations] 

21 Substrate 

22 1st Dielectric Layer 

23 Recording Layer 

24 2nd Dielectric Layer 

25 Reflecting Layer 

26 Protective Layer 

27 Inner Circumference Zone 

28 Periphery Zone 

31 Mask for Inner Circumference Section Spatters 

32 Target 1 

41 Mask for Periphery Section Spatters 



42 Target 2 

51 Optical Disk 

52 Spindle Motor 

53 Optical Head 

54 Laser Drive Circuit 

55 Wave Amendment Circuit A 

56 Wave Amendment Circuit B 

57 Address Regenerative Circuit 

58 System Controller 

59 Switch 

60 Tracking Control Circuit 

61 Recording Layer 2 
71 Recording Layer 3 
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